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SEQ ID NO: 1 pShuttle Sequence 



CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGG 

GGGTGGAGTTTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGACG 

TAGTAGTGTGGCGGAAGTGTGATGTTGCAAGTGTGGCGGAACACATGTAA 

GCGACGGATGTGGCAAAAGTGACGTTTTTGGTGTGCGCCGGTGTACACAG 

GAAGTGACAATTTTCGCGCGGTTTTAGGCGGATGTTGTAGTAAATTTGGGC 

GTAACGGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGAA 

GTGAAATCTGAATAATTTTGTGTTACTCATAGCGCGTAATACTGGTACCGC 

GGCCGCCTCGAGTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCTG 

ATGGCTCTCAAAATTCCTGCCTCCTTTAGGGATAAAAGACTTTAAGACTTT 

TTAACAAAAAAGAAAAAGAAAAAAAAAATTCCTGCCTCCTGGTGTACACA 

CACAGAAGGGTTCCCTCCCCTTGAATGTGACCAGGATCTGTGAAAATAAC 

GGGATAGCCGCTCCTGTGATTAGGTTATGTGGTAGACTAGAGCAAGATTC 

TCCTGCTGGTTTTGAAGAAGTCAGCTGCCATGTTGTGAGACTGTCATGGGC 

TAGGGCATGAGCCTTTAAATATCTGGGAGCAACCCCTGGCCAGCAGCCAG 

TGAGAAAACGGGCCCTCAGTCCTACAATCACAAGGAACTAAATTCTGCCA 

ACAACCTGAAGGAACTTTGAAGAGGATCATGAGTCCCTTGATTCAGCTTG 

ATGAGCCCCTGAGCAGAGGATACAGCTAACTTGTACTAGGGAAGTATAAA 

AAACATGCATGGGAATGATATATATCAACTTTAAGGATAATTGTCATACTT 

CTGGGAATGAAGGGAAAGAAATGGGGCTTTAGTTGTATTATGATCTTTAA 

TTTCTCAAAAAAAATAAGATCAGAAGCAAATATGGCAAAATGTTAATACT 

TTTGTGGGTACGTAGGTATTCAGCATACCCTTTTTTCTGAGTTCAAAATAT 

TTTATAATTAAAATGAAATGCAGGCCAGGCACAGTGGCTCATGCCTATAA 

TACCAGCACTTTGCGAGGCCGAGGTGGGAGGATGGCTTGAGGCCAGACCA 

GCCTGGCCAACATGGCAAAACCCCATCTCTACTTAAAAAAAAAAAAACTA 

TATATATATATATGTGTGTGTGTGTGTATATATATATATGTATATATATTTA 

TATATGTGTGTATATATATATATGTATATATATTTATATATGTGTGTGTATA 

TATATATATACACACACACACATATATACATACATACATACACACACACA 

CACACACAATTAGCCAGGCATGGTGGCGCACACCTGTAGTCCCAGCTACT 

TGGGAGGCTGAGACATGAGAATTGCTTGAACCTGGGAGGCAGAGTAGTTA 

GTGAGCTGAGATCATACCACTGCACTCCAGCCTGGTGACAGAGTGAGACT 

CTGTCTTAAAAAAAATAAAAATTAAAATTAAATGCAAAAGGTCCAAGTGA 

ATTGAAGAGGAAAGGGGTATCAAGGAAGGTTTTGTGGAGGTGACGTTTGA 

GCTGGGTCTTAAATGACTTAAACATGGGATAAGAAGGGAGGGAATAAGG 

ACATTTCAGGTACGAGAAATAAGGAGCAAACAGTGGAAACAACCTAACG 

TCTGTCAACCAGTGAATGGATAACAAAAATGTAATTCAGATGGTATCCAA 

CTTACGATGGTTCAACATGAGATTTTTCTGACTTTAGGATAGATTTATCAA 

AGTAGTAAATCCATTTTCAACTTATGATATTTTCAACTTCAGATGGGTTTA 

TCAGGACACAGTTGAGGAACACCTGTCTATCCATACAATTTGGCAATAAA 

AAGGAAATGAGTGCAGATATACTCCACAACATGAATGAACCTTGAAAACA 

TTAAGTGAGAGAAGCCAGATACAAAAGGCCACATATTGTATGATTCTATT 

TATACAAAATGTCCAGAATAGGCAAATCTTATAGACAGCAAGTAGGTAGA 

TGATCAGTTTGCTAGGTGCTGGGGGAAGGGGAAATGGGGAGTGATGGCTA 

AGGGGATTGGGTTTCTTTGTGGGGCAATGAAAATGTTTTAAAATTGAGCG 

TGATAATGATTGCACAATGCTGCATATATATATAATCTATAGATTATATAT 

ATATAAAGAGAGGCTGTTAGACAGTGATAAGTGATATATATATATATATA 

CATAGAGAGAGAGAGAGAGAGAGAGAGAGGCTGTTAGTGATAAGTGATC 

AGGAAAATAAAAGTATTGAGGAGGAATACGAAGTTGACGGTGTGAAAAC 

ATGAGATTTTATATAGGATGGCCAGGGAAGGCCTTAATGAGAAAGTGACT 
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TATGAGTAAAAACAAGGGATCCTAAACCTTAGCATGCATCAGAATCACTC 

GGAAACTTGTTAAAGCATAGCTTGCTGGGCCTCATCACAGATATTTTGATT 

CGGTAGGTTCTTGTCTGATATTAATACTTTTGGTCTAGGGAACCACATTTT 

GAGAACCACTGAGCTAAAGGAAGTAAAGGTTTCCCTTAGTTTACTAGCTG 

GTAACCCTAGGAAACTGCTTAGCCTCTCGGTGCTAAGATACAAAATACTTT 

AGCACATAATAACACATGGAAAATAGTCTATAAATTATAAATATTATTTTT 

TATGTACCAAATATTACATAAGACAAAATCTAAGCAAGATATATATATAT 

ATACATAAAATATAAGATATATATGTATATATTATATATAGATAAATAGA 

GAGAGAGAGTTATGTTTAGAAAGAAAATACTTCAAACTAAAAAAAGAGA 

GGTAGGAAGTATACCATTCCATTATTGGTAAAAACAAATTACTAAGTAGT 

CTTTACAAAAAACCAATCTCACTCCTTTAGAACACAAGCCCACCATTAAA 

ACTGATGCAGAGGAATTTCTCTCCCTGGCTTACCTTTAGGATGGTGCATAC 

TAAGTTAGAAAAGTCATAAATGTTATATTAAAAGTAAATGTGAACTTACT 

TCCACAATCAAGACATTCTAGAAGAAAAAGAGAAATGAAAATCAGTACA 

ATGAATAAAACGGTATTTCCAATTATAAGTCAAATCACATCATAACAACC 

CTAAGGAATTATCCAAACTCTTGTTTTTAGATGCTTTATTATATCAAACTCT 

CCTTTAAACAAGTGGCCCATCTGCTGGGATTTGGAAGCCTGTAATACTGA 

AATTTTCATCATAATGGAAATTTTAAAAACAGAATTTGACCCACCTGTTTT 

TAAAACACTTTCATTACTTAACAAGAGGTCTAATCTTGGGCAAGTCTTGAA 

ATTTCTCTGGCCTTAGTTTCCCATGTGTTAAATGAAACTTGAAGCAGTTGG 

TCTCTTATAGTCTCCTGACTCTAACATTCTAAGAATTATATTTGTACAATA 

ACTCAAAAATCACATAATTTAATTTACCATATGGACTCCAAAATATATTTT 

CTCATTAGGCTAAACTTGATCTGCATTTTCTGGATGTGTCCATATTCTTGG 

ACTACACTAAAACATGATACCAATGCTTCCTCTCACCATAAACCCTCACTT 

CGCTTTCTACATTTAAGAATTTTATAGCTGGAAGAGTCCTTAACAGAAAAT 

ACCATCTAATAATTACCCCTCAAAATCGAGAAAGTCCTATCTGTTCTTATG 

CTAGTTATAAGAATGAGGCAGCATTTCACATAATGGTTATAAACACTGCC 

ACAAGAAGATTCATGATGTGTTGTTTATCTGTAGCTCTCATCATACTCTGT 

CATATAACTATAGCATTAAGATTTTAATGTTCTATATATTCTTCTAAGACA 

GTGTTTACCAGAGTAAGGCACAAAAGATCCACTGGTTTGCAAGAAAGATT 

AGAACTTTTAAATTTTTTACCTCACCTTGTTTAATCTATATTTTTGTATGTA 

TTTTGTAACATATATATTATTATTACCATAAATCATATATAATTTAAAATG 

CATATATTAGGGGTAAATGCTCAGGAAACTTTTTATAAATTGGGCATGCA 

AATACAAGTTTGAAGACTCACTGTTCTAGGTATTAAAAGTAAAGTTATAA 

CCAAGTAAAGCTTCCACCTTTTCATGTCTCAAAGCAGTTTATTGTTGGAGG 

TAAGATCTCTTAGAAGCCTAAACAGGTCCAAGTACAGAATGAAGTAAGGC 

TAGCCCATAACTTGTGGCAAGCAATTCATACTATTTCTCTCATGCTGAGCT 

CTCCTCAGTGAAGCAGCTACTATAGACAACTGCAGCCTATTGGTAGCCTAT 

TTTACAGGCAGGAAAAAAATTACTTTTTATTCAAAGTGGAACTCAGGACA 

TGGGGAGAAAATGAATACAAAAAATAGGGTCAATCCAAAGGCACACAGC 

AAATGAGTAACACAGTTATGTTTTTTTCCCATTTGTATGAGGTCCCAGTAA 

ATTCTAAGTAAACTGCAAATTTAATAATACACTAAAAAAGCCATGCAATT 

GTTCAAATGAATCCCAGCATGGTACAAGGAGTACAGACACTAGAGTCTAA 

AAAACAAAAGAATGCCATTATTGAGTTTTTGAATTATATCAAGTAGTTAC 

ATCTCTACTTAATAAATGAGAAAAACGAGGATAAGAGGCCATTTGATAAA 

ATGAAAATAGCCAAGAAGTGGTATTAGAGACTTGAATACAGGTATTCGGG 

TCCAAAGTTCATCTGCTCAAATACTAACTGGGGAAAAGAGGGAAAAATAT 

TTATATACATATATATCTGCACACAAAAATACCCCCAAAAGACAAAATGA 

GGCCAGGCAGGGTGGCTCACACCCGTAATCCCGGTACTTTGGGAGGCTGA 

GGCAGGTGGATACCTGAGATCAGGAGTTGGAGATCAGCCTGGTCAACATG 
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gtgaaaccctgtctctactaaagataaaaaaattagccaggcatggtggc 

gtgcgcctgtaatcccagctacttgggagtctgaggcaggagaatcactt 

gaactgggaaggggaggttgcagtgagccaagatcgtactactgcactcc 

agcctgggcagcagagtgagactccatcacaaaaataaataaataaata 

aaatacaatgaaacagaaagttcaaataatcccataatcttaccaccaag 

aaataactttcactcgttatacttattgatttttccataataaatgtacttt 

actgtgactatcatgaaaagaaagttattttagaaacagagaactgtttc 

agatcaaatctatgtagtagaacagagccattaggtgggaaagacgaga 

tcaaactaaatctcagaaggcctaaaaggctaggtccattccagcactaa 

aaactgaccagacaagtaatggcttcaacagcttctaaatatggacaaag 

catgctgaaagggaaggacaggtctaacagtggtatatgaaatgaacag 

gaggggcaaagctcatttctcctctgaagttttccaaagatgctgaggag 

gacattagtttgacatgaccctgatatgggacaagataatttcacagaag 

ttttacatgttaaagttttcttatagatactcattcaagtaagcaatgaac 

actaaaatctaaagaaagaaaagagctttagagtcaggtctgtattcaaa 

ttcaagctctaccacttactggttctgtgactttgggcaagtcttttaacct 

tattaagtcttaatttcctgatttgtaaaatggggatatcgtctccctcac 

aggattgttGtgaaacttttatgagattaatgcctttatatttggcatagt 

gtaagtaaacaataactggcagcttcaaaaaaaaaaagcagtagcattcc 

atcatttattattggttactctcaaaaagtttttcaatgtactagaagata 

aatattcaaataccttaatatctccattattttcaggtaaacagcatgctc 

ctgaacaaccaatgggtcaacaaataaattaaaagggaaatctaaaaac 

atcttgatattaaactacatggaagcacaatataccaaaaccaatggttc 

acactaggagaattttaaggtacaagaaaactctttgagatttcttaaaa 

taatagtatgtctgaatttattgagtgatttaccagaaactgttgtaagag 

ctctacttgcattatagcacttaatcctcttaactctatggctgctattatc 

aacctcaccctaatcacatatgggacacagagaggttaagtaacttgccc 

aaggtcagagttaggaagtactaagccatgctttgaatcagttgtcaggc 

tccggaactcacactttcagccactacataatactgctttgctatctttta 

ttttttttaaaggctatcttttcccccatcaatgttttttgaaggatcccaa 

attagagtcccacagaggcagacagcagtacttgacaatatggacattta 

aggttaatgttggattctactgtctttttactacatgacctagggaacgat 

aattaacctagactgcttccaagggttaaataacccatttagttatactat 

gtaaattatctcttagtgattgattgaaagcacactgttactaattgactc 

ggtatgaagtgcttttttttcttccctttcaagatacatacctttccagtta 

aagttgagagatcatctccaccaattacttttatgtcccctgttgactggt 

cattctagttaaaaaaaaaaaaaactatatatatatatatctacacacac 

atatgtatatgtatatccttatgtacacacacaaacttcaaattaaatgag 

aactagaagatttgagaagttagctagctaatatccatagcattatgata 

ttctaaatgatatgaattataagaattaggtttcctgaaatgaatgactag 

aaaactttcaagtagagattagtaaaaattaaaaagtcctaatcggccat 

tactgatttgatgtttttaagagtcctaaaaaatgggttacatccattttt 

aagtgggtagtattataacagccacccatcttcaatcacagtgatttctga 

attgtgagggaagttattagcatgacaggtgtctggttctggccctgtacg 

attcccatgagtcaagcaaattgtaagggctggtctatatcacacccaac 

cccaaggatatgtccctcaaaagtctagcccaggccccgtcatcttcagc 

atcatctgggaaaccaggtctgattagtagtcctttaaggaatacctctta 

ggctcccattttactgctatcacagaatccaataaaacccttacaggagat 

tcaatgggaaatgctcaacacccactgtagttggtggtgacaatgaccat 
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AATTTGGCTGTGCTGGATTCAGGACAGAAAATTTGGGTGAAAGAGCAGGT 

GAACAAAAGAGCTTCGACTTGCCCTAGCAGAGAGCAAGCCATACCATACC 

ACAAAGCCACAGCAATTACAACGGTGCAGTACCAGCACAGTAAATGAAC 

AAAGTAGAGCCCAGAAACAGACCCAGAACTATATGAGGATTTAGTATACA 

ATAAAGATGGTATTTCGAGTCAGTAGGGAAAAGATGAATTATTCAATAAA 

TGATGTTTGGCCAACTAGTAACCCATTTGGGAAAAAATAAAAGTATGGTC 

CGTACCTCACAGCATACACAAAAATAAATTCCAGACGGATTAAAATCTAA 

ATGTAAAAAATAAAGCCATAAGTGGACTGGAAGAAAATAGAGAATTTTTT 

TTAACATCCGTAGAAAGGGTAAAAACCCAGGCATGACATGAACCAAAACT 

GAAGAGGTTCTGTAACAAATACCCCCTTTTATATATTGGGCTCCAACAATA 

AGAACCCATAGGAAAATGGAGAATGAACACAAATAGACAATTTATAGAA 

GAGAAGGTTATAAGGTGTAAAATTATATCTATCTGAGAAACAAACACTAA 

AACAATGTGATTCTACTGTTCTCCCACCCATACTGGCAAAACTTAAGCCTG 

ATAATATGCTGAGGGGAAATAAGCACTCTTGTTGGTGAGAGTATTAATTG 

GCATAGCTTCTTTTGAAAATGACATAGCAATACCTGTTAAAATTGCAAAC 

ATGCATGTCACTTAATCCAGTAATCCCACTTCTGGGAATCAATGCTACAAA 

AACACTGACAAGTATACAAAGATACATTCAAGAGTGTTCACTGGGCCGGG 

TGCGGTGGCTTCATGCCTGTAATCCCAGGGAGGCAGAGGCAAGACGATCG 

CTTGACCCCAGGAGTTCAAGGCCAGCCCGAGAAACACAGCAAGACCCTGT 

CTCTCTTTTTTTTATTTAAAAAATAAATGTTCACTGTATCAGTTGTTCACAA 

AAACAAACCAACATGTCCATTAACAGGGAACCATTTAAATTAATCAAGTT 

CATCTACACAATGTAATACCATGCAACTATTAAAAAGCACCTGATAATCC 

AAAGCACACTGAGACAGAATAATGCTATTAAAAACACCAAGTAGTGGAA 

CACTGTGTTGCCTATGACACCATTTTTATTCAACATTTAAACAAATTTGTA 

ACAGCAATTACATGAGTAGTGACAATGGCGTTTATGAGACTTTTCACTTTT 

ATGTGCTTCTATTTTTGTTATGGTTCTATATATACATCCATTTATTATGGAG 

TGTTACTTTCAAAAATCACAAATGGGCCAGTATTATTTGGTGTTGCAAGGT 

GAGCATATGACTTCTGATATCAACCTTTGCATATTACTTCTCAATTTAGGG 

AAATTACAGACATCCCTTATTCTAACTAACTTAAAACCCAGCATTTCAAAC 

ATACAGAATTGATGGGGAAAAAAAAGAAAGAAGAAAGAAAGAAAAGGC 

AACAAGCTTCAGATGACAGTGACTCACATCAAATTATTTATAAAATCTGTT 

AAATAGTGCCATCTTCTGGAGATACCTGGTATTACAGTCCAACTCCAGTTG 

ATGTCTTTACAGAGACAAGAGGAATAAAGGAAAAAATATTCAAGAACTG 

AAAAGTATGGAGTCATGGAAAAATTGCTGTGATCCAAAGGCTACGGTGAT 

AGGACAAGAAACAAGAGAACTCCAAGCAGTAAGACACTGCTGTTCTATTA 

GCATCCAAACCTCCATACTCCTGTTTGCCCCAAGGCTTTTTTAAAAAATAG 

AGACAGGATCTCACTATTTTGCTCAGGCTGGTCTTGAACTCCTGGACTCAA 

GCTATCCTCCTGCCTCGGCCTCCTAAAGTGCCGAGATTACAGGCTTGAGTC 

ACCATACCTGGCTATTTATTTTTTCTTAACTCTCTTGCCTGGCCTATAGCCA 

CCATGGAAGCTAATAAAGAATATTAATTTAAGAGTAATGGTATAGTTCAC 

TACATTGGAATACAGGTATAAGTGCCTACATTGTACATGAATGGCATACA 

TGGATCAATTACCCCACCTGGGTGGCCAAAGGAACTGCGCGAACCTCCCT 

CCTTGGCTGTCTGGAACAAGCTTCCCACTAGATCCCTTTACTGAGTGCCTC 

CCTCATCTTTAATTATGGTTAAGTCTAGGATAACAGGACTGGCAAAGGTG 

AGGGGAAAGCTTCCTCCAGAGTTGCTCTACCCTCTCCTCTACCGTCCTATC 

TCCTCACTCCTCTCAGCCAAGGAGTCCAATCTGTCCTGAACTCAGAGCGTC 

ACTGTCAACTACATAAAATTGCCAGAGAAGCTCTTTGGGACTACAAACAC 

ATACCCTTAATGTCTTTATTTCTATTTTGTCTACCTCTTCAGTCTAGGTGAA 

AAAATAGGAAGGATAATAGGGAAGAACTTTGTTTATGCCTACTTATCCGC 

CCCTAGGAATTTTGAAAACCTCTAGGTAGCAATAAGAACTGCAGCATGGT 
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ATAGAAAAAGAGGAGGAAAGCTGTATAGAAATGCATAATAAATGGGCAG 

GAAAAGAACTGCTTGGAACAAACAGGGAGGTTGAACTATAAGGAGAGAA 

AGCAGAGAGGCTAATCAACAAGGCTGGGTTCCCAAGAGGGCATGATGAG 

ACTATTACTAAGGTAGGAATTACTAAGGGCTCCATGTCCCCTTAGTGGCTT 

AGTACTATGTAGCTTGCTTTCTGCAGTGAACTTCAGACCCTTCTTTTAGGA 

TCCTAGAATGGACTTTTTTTTTTTATCGGAAAACAGTCATTCTCTCAACATT 

CAAGCAGGCCCCAAGTCTACCACACTCAATCACATTTTCTCTTCATATCAT 

AATCTCTCAACCATTCTCTGTCCTTTTAACTGTTTTTCTATACCCTGATCAA 

ATGCCAACAAAAGTGAGAATGTTAGAATCATGTATTTTTAGAGGTAGACT 

GTATCTCAGATAAAAAAAAAGGGCAGATATTCCATTTTCCAAAATATGTA 

TGCAGAAAAAATAAGTATGAAAGGACATATGCTCAGGTAACAAGTTAATT 

TGTTTACTTGTATTTTATGAATTCCCTAAAACCTACGTCACCCGCCCCGTTC 

CCACGCCCCGCGCCACGTCACAAACTCCACCCCCTCATTATCATATTGGCT 

TCAATCCAAAATAAGGTATATTATTGATGATGTTAATTAACATGCATGGAT 

CCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCA 

TCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTC 

GGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCC 

ACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC 

AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGG 

CTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG 

GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCT 

CCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCG 

CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGT 

ATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAAC 

CCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGT 

CCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAAC 

AGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTG 

GTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCT 

GCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCA 

AACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTA 

CGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGG 

TCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAG 

ATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTT 

TAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT 

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA 

TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTA 

CCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGC 

TCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGA 

AGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGG 

GAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGC 

CATTGCTGCAGCCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTT 

CACGTAGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCGGATGAATGTCA 

GCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCA 

GGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTAT 

GGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTT 

GGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTG 

ATGGCGCAGGGGATCAAGCTCTGATCAAGAGACAGGATGAGGATCGTTTC 

GCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTG 

GAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGA 

TGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAA 
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GACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGC 

TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTG 

TCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCA 

GGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC 

TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGA 

CCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCC 

GGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCC 

AGCCGAACTGTTCGCCAGGCTCAAGGCGAGCATGCCCGACGGCGAGGATC 

TCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT 

GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGC 

TATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGG 

CGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTC 

GCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAATTTTGTTA 

AAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAA 

AATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTC 

CAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAA 

GGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACC 

CTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACC 

CTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGT 

GGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCT 

GGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTA 

ATGCGCCGCTACAGGGCGCGTCCATTCGCCATTCAGGATCGAATTAATTCT 

TAATTAA 
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SEQ ID NO:2 Human TM amino acid sequence 



MLG VLVLGALALAGLGFP AP AEPQPGGSQCVEHDCFALYPGP AT 
FLNASQICDGLRGHLMTVRSSVAADVISLLLNGDGGVGRRRLWIGLQLPPGCGDPKR 
LGPLRGFQWVTGDNNTSYSRWARLDLNGAPLCGPLCVAVSAAEATVPSEPIWEEQQ 
CEVKAX)GFLCEFHFPATCRPLAVEPGAAAAAVSITYGTPFAARGADFQALPVGSSAA 
VAPLGLQLMCTAPPGAVQGHWAREAPGAWDCSVENGGCEHACNAIPGAPRCQCPA 
GAALQADGRSCTASATQSCNDLCEHFCVPNPDQPGSYSCMCETGYRLAADQHRCED 
VDDCILEPSPCPQRCVNTQGGFECHCYPNYDLVDGECVEPVDPCFRANCEYQCQPLN 
QTSYLCVCAEGFAPIPHEPHRCQMFCNQTACPADCDPNTQASCECPEGYn.DDGFICT 
DIDECENGGFCSGVCHNLPGTFECICGPDSALARfflGTDCDSGKVDGGDSGSGEPPPS 
PTPGSTLTPPAVGLVHSGLLIGISIASLCLVVALLALLCHLRKKQGAARAKMEYKCAA 
PSKEWLQHV RTERTPQRL 



PIG. 3 



SEQIDNO:3 human TM nucleotide sequence 

atgcttggg gtcctggtcc ttggcgcgct ggccctggcc ggcctggggt tccccgcacc cgcagagccg cagccgggtg 
gcagccagtg cgtcgagcac gactgcttcg cgctctaccc gggccccgcg accttcctca atgccagtca gatctgcgac 
ggactgcggg gccacctaat gacagtgcgc tcctcggtgg ctgccgatgt catttccttg ctactgaacg gcgacggcgg 
cgttggccgc cggcgcctct ggatcggcct gcagctgcca cccggctgcg gcgaccccaa gcgcctcggg cccctgcgcg 
gcttccagtg ggttacggga gacaacaaca ccagctatag caggtgggca cggctcgacc tcaatggggc tcccctctgc 
ggcccgttgt gcgtcgctgt ctccgctgct gaggccactg tgcccagcga gccgatctgg gaggagcagc agtgcgaagt 
gaaggccgat ggcttcctct gcgagttcca cttcccagcc acctgcaggc cactggctgt ggagcccggc gccgcggctg 
ccgccgtctc gatcacctac ggcaccccgt tcgcggcccg cggagcggac ttccaggcgc tgccggtggg cagctccgcc 
gcggtggctc ccctcggctt acagctaatg tgcaccgcgc cgcccggagc ggtccagggg cactgggcca gggaggcgcc 
gggcgcttgg gactgcagcg tggagaacgg cggctgcgag cacgcgtgca atgcgatccc tggggctccc cgctgccagt 
gcccagccgg cgccgccctg caggcagacg ggcgctcctg caccgcatcc gcgacgcagt cctgcaacga cctctgcgag 
cacttctgcg ttcccaaccc cgaccagccg ggctcctact cgtgcatgtg cgagaccggc taccggctgg cggccgacca 
acaccggtgc gaggacgtgg atgactgcat actggagccc agtccgtgtc cgcagcgctg tgtcaacaca cagggtggct 
tcgagtgcca ctgctaccct aactacgacc tggtggacgg cgagtgtgtg gagcccgtgg acccgtgctt cagagccaac 
tgcgagtacc agtgccagcc cctgaaccaa actagctacc tctgcgtctg cgccgagggc ttcgcgccca ttccccacga 
gccgcacagg tgccagatgt tttgcaacca gactgcctgt ccagccgact gcgaccccaa cacccaggct agctgtgagt 
gccctgaagg ctacatcctg gacgacggtt tcatctgcac ggacatcgac gagtgcgaaa acggcggctt ctgctccggg 
gtgtgccaca acctccccgg taccttcgag tgcatctgcg ggcccgactc ggcccttgcc cgccacattg gcaccgactg 
tgactccggc aaggtggacg gtggcgacag cggctctggc gagcccccgc ccagcccgac gcccggctcc accttgactc 
ctccggccgt ggggctcgtg cattcgggct tgctcatagg catctccatc gcgagcctgt gcctggtggt ggcgcttttg 
gcgctcctct gccacctgcg caagaagcag ggcgccgcca gggccaagat ggagtacaag tgcgcggccc cttccaagga 
ggtagtgctg cagcacgtgc ggaccgagcg gacgccgcag agactc 
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SEQ ID NO: 4 



gtttaaacgggccctctagacg 

ggggtcattagttcatagcccatgatatcatatggagttccgcgttacataacitacggtaaat 

cccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagt 

aacggcaatagggactttccattgacgtcaatgggtggagtatttacggtaaact 

agtacatcaagtgtatcatatgccaagtacgcccccctattgacgtcaatgacggtaaatggcccg 

cctggcattatgcccagtncatgaccttatgggactttcctacttggcagacatctacgtatt^ 

atcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactca 

cggggattttccaagtctccaccccattgacgtcaatgggagtttgttttggc 

ggacnttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggt 

gggaggtctatatXagcagagctctctggctaactag 

atctgcagaattcatctgtcgactgctaccggcagcgcgcagcggcaagaagtgtctgggctggg 

acggacaggagaggctgtcgccatcggcgtcctgtgcccctctgctccggcacggccctgtcgcag 

tgcccgcgctttccccggcgcctgcacgcggcgcgcctgggtaacatgcttggggtcctggtcci^ 

ggcgcgctggccctggccggcctggggttccccgcacccgcagagccgcagccgggtggcagcca 

gtgcgtcgagcacgactgcttcgcgctctacccgggccccgcgaccttcctcaatgccagtcagat 

ctgcgacggactgcggggccacctaatgacagtgcgctcctcggtggctgccgatgtcatttcctt 

gctactgaacggcgacggcggcgttggccgccggcgcctctggatcggcctgcagctgccacccg 

gctgcggcgaccccaagcgcctcgggcccctgcgcggcttccagtgggttacgggagacaacaac 

accagctatagcaggtgggcacggctcgacctcaatggggctcccctctgcggcccgttgtgcgtc 

gctgtctccgctgctgaggccactgtgcccagcgagccgatctgggaggagcagcagtgcgaagt 

gaaggccgatggcttcctctgcgagttccacttcccagccacctgcaggccactggctgtggagcc 

cggcgccgcggctgccgccgtctcgatcacctacggcaccccgttcgcggcccgcggagcggactt 

ccaggcgctgccggtgggcagctccgccgcggtggctcccctcggcttacagctaatgtgcaccgc 

gccgcccggagcggtccaggggcactgggccagggaggcgccgggcgcttgggactgcagcgtg 

gagaacggcggctgcgagcacgcgtgcaatgcgatccctggggctccccgctgccagtgcccagc 

cggcgccgccctgcaggcagacgggcgctcctgcaccgcatccgcgacgcagtcctgcaacgacc 

tctgcgagcacttctgcgttcccaaccccgaccagccgggctcctactcgtgcatgtgcgagaccg 

gctaccggctggcggccgaccaacaccggtgcgaggacgtggatgactgcatactggagcccagt 

ccgtgtccgcagcgctgtgtcaacacacagggtggcttcgagtgccactgctaccctaactacgac 

ctggtggacggcgagtgtgtggagcccgtggacccgtgcttcagagccaactgcgagtaccagtg 

ccagcccctgaaccaaactagctacctctgggtctgcgc 

gccgk^acaggtgccagatgttttgcaaccagactgcctgtccagccgactgcgaccccaacaccca 

ggctagctgtgagtgccctgaaggctacatcctggacgacggtttcatctgcacggacatcgacga 

gtgcgaaaacggcggcttctgctccggggtgtggcacaacctccccggtaccttcgagtgcatctg 

cgggcccgactcggcccttgcccgccacattggcaccgactgtgactccggcaaggtggacggtg 

gcgacagcggctctggcgagcccccgcccagcccgacgcccggctccaccttgactcctccggccg 

tggggctcgtgcattcgggcttgctcataggcatctccatcgcgagcctgtgcctggtggtggcgc 

ttttggcgctcctctgccacctgcgcaagaagcagggcgccgccagggccaagatggagtacaag 

tgcgcggccccttccaaggaggtagtgctgcagcacgtgcggaccgagcggacgccgcagagact 

ctgagcggcctccgtccaggagcctggctccgtccaggagcctgtgcctcctcacccccagctttg 

ctaccaaagcaccttagctggcattacagctggagaagaccctccccgcaccccccaagctgttt^ 

citctattccatggctaactggcgagggggtgattagagggaggagaatgagcctcggcctcitcc 

gtgacgtcactggaccactgggcaatgatggcaattttgtaacgaagacacagactgcgatttgtc 

ccaggtcctcactaccgggcgcaggagggtgagcgttattggtcggcagccttctgggcagacctt 

gacctcgtgggctagggatgactaaaatatttattttttt^ 

ttgttcitacctgtatgtctccagtatccacittgcacagctctccggtctctcrct 

cccacttgtcatgtgacaggtaaactatcttggtgaatttttttttc 

aagcaagccccacitattccccattcitcctagt^ 

agtcaccctacctgtgcctgaccctacttcitttc 

atgaaacagaaacaaaaacactaaaaataaaaatggcc^ 

tatcctgaaatttcagattcccagagcaaaataattttaaacaaaggi^ 

aaattgatgttgctggactgtcatagaaattacacccaaagagg 

GTGAGCCTGAATTTTGTTGCTGTTTTGATTTGTACTGAAAAATGGT 
GCAATTTCCTTTTTTGTTATTATTACTTATTTTTGAC^ 

ATTGAGAGAAGAGACAAACACCTCCCAGGAGACAGTTCAAGAAAGCTTCAAACTGCATGATTCAT 

GCCAATTAGCAATTGACTGTCACTGTTCCTTGTCACTGGTAGACCAAAATAAAACCAGCTCTACT 

GTCTTGTGGAATTGGGAGCTTGGGAATGGATCCTGGAGGATC^ 
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AGGTCCTCAGAGAATTTCTACCATTTCAGAGAGG 

GAACKn , GCCCTGCCCATGGGAGCTGGTTAGAAATGCAGAATCCTAGGCTCCACCCCATCCAGTTCA 
TGAGAATCTATATTT/^ 

CAGACTGCTTCCAATTTTCTGGAATACATGAAATATAGATCAGTTATAAGTAG 

GCCCTTATTTTCAAGAAACTGAGGAATTTTCTTTGTG 

TACACAGCTCTAGACACTGCCACACAGGGTCT 

ATCCTGCTTCAGTGTATGGAAATAAATGTATCATAGAAATGTAACTTTTGTA 
CTCTTCTATTTTGTAAACTCAAAATATTTGTACATAGTT 

CAGGCAAAATCCTTGCTTATGACATCACTTGTACAAAATAAACAAATAACAATGTC 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGGTAGCAGTCGACAGATG^ 

GACTAGTGGATCCGAGCTCGGTACCAAGCTTAAGTTTAAAC 
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SEQ ID NO 5 



TCTAGACGCGTTGACATTGATTATTGACTAGTTA 

TAGCCCATGATATCATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCT 
GCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGAC 
TTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTA 
TCATATGCCAAGTACGCCCCCCTATTC 

AGTNCATGACCITATGGGACTTTCCTACITGGCAGACATCTACGTATTAGTCAT 

GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTTC 

TCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGAC^ 

TCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAA 

GCAGAGCTCTCTGGCTAACTAGAGAACCCCTGCITACTGGCTT 
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SEQ ID NO 6 



GGCAGCGCGCAOK^GGCAAGAAGTGTCT 
TCCTGTGCCCCTCTGCTC 

GGCGCGCCTGGGTAACATGCTTGGGGTCCTGGTCCTTGGCGCGCTGGCCCTGGCCGGCCTGGGGTT 
CCCCGCACCCGCAGAGCCGCAGCCGGGTGGCAGCCAGTGCGTCGAGCACGACTGCTTCGCGCTCT 
ACCCGGGCCCCGCGACCTTCCTCAATGCCAGTCAGATCTGCGACGGACTGCGGGGCCACCTAATG 
ACAGTGCGCTCCTCGGTGGCTGCCGATGTCATTTCCITGCTACTGAACGG 

CGCCGGCGCCTCTGGATCGGCCTGCAGCTGCCACCCGGCTGCGGCGACCCCAAGCGCCTCGGGCC 

CCTGCGCGGCTTCCAGTGGGTTACGGGAGACAACAACACCAGCTATAGCAGGTGGGCACGGCTCG 

ACCTCAATGGGGCTCCCCTCTGCGGCCCGTTGTGCGTCGCTGTCTCCGCTGCTGAGGCCACTGTGC 

CCAGCGAGCCGATCTGGGAGGAGCAGCAGTGCGAAGTGAAGGCCGATGGCTTCCTCTGCGAGTTC 

CACTTrcCAGCCACCTGCAGGCCACTGGCTGTGGAGCCCGGCGCCGCGGCTGCCGCCGTCTCG 

ACCTACGGCACCCCGTTCGCGGCCCGCGGAGCGGACTTCCAGGCGCTGCCGGTGGGCAGCTCCGC 

CGCGGTGGCTCCCCTCGGCTTACAGCTAATGTGCACCGCGCCGCCCGGAGCGGTCCAGGGGCACT 

GGGCCAGGGAGGCGCCGGGCGCTTGGGACTGCAGCGTGGAGAACGGCGGCTGCGAGCACGCGTG 

CAATGCGATCCCTGGGGCTCCCCGCTGCCAGTGCCCAGCCGGCGCCGCCCTGCAGGCAGACGGGC 

GCTCCTGCACCGCATCCGCGACGCAGTCCTGCAACGACCTCTGCGAGCACTTCTGCGTTCCCAAC^ 

CCGACCAGCCGGGCTCCTACTCGTGCATGTGCGAGACCGGCTACCGGCTGGCGGCCGACCAACAC 

CGGTGCGAGGACGTGGATGACTGCATACTGGAGCCCAGTCCGTGTCCGCAGCGCTGTGTCAACAC 

ACAGGGTGGCTTCGAGTGCCACTGCTACCCTAACTACGACCTGGTGGACGGCGAGTGTGTGGAGC 

CCGTGGACCCGTGCTTCAGAGCCAACTGCGAGTACCAGTGCCAGCCCCTGAACCAAACTAGCTAC 

CTCTGCGTCTGCGCCGAGGGCTTCGCGCCCATTCCCCACGAGCCGCACAGGTGCCAGATGTTTTGC 

AACCAGACTGCCTGTCCAGCCGACTGCGACCCCAACACCCAGGCTAGCTGTGAGTGCCCTGAAGG 

CTACATCCTGGACGACGGTTTCATCTGCACGGACATCGACGAGTGCGAAAACGGCGGCTTCTGCT 

CGGGGTGTGCCACAACCTCCCCGGTACCTTCGAGTGCATCTGCGGGCCCGACTCGGCCCTTGCCCG 

CCACATTGGCACCGACTGTGACTCCGGCAAGGTGGACGGTGGCGACAGCGGCTCTGGCGAGCCCC 

CGCCCAGCCCGACGCCCGGCTCCACCTTGACTCCTCCGGCCGTGGGGCTCGTGCATTCGGGCTTGC 

TCATAGGCATCrCCATCGCGAGCCrGTGCCTGGTGGTGGCGCTTTTGGCGCTCCTCT 

CAAGAAGCAGGGCGCCGCCAGGGCCAAGATGGAGTACAAGTGCGCGGCCCCTTCCAAGGAGGTA 

GTGCTGCAGCACGTGCGGACCGAGCGGACGCCGCAGAGACTCTGAGCGGCCTCCGTCCAGGAGCC 

TGGCTCCGTCCAGGAGCCTGTGCCTCCTCACCCCCAGCTTTGCTACCAAAGCACCTTAGCT 

TACAGCTGGAGAAGACCCTCCCCGCACCCCCCAAGCTGTTTTCITCTATT^ 

AGGGGGTGATTAGAGGGAGGAGAATGAGCCTCGGCCTCTTCCGTGACGTCACTGGACCACTGGGC 
AATGATGGCAATTTTGTAACGAAGACACAGACTGCGATTTGTCCCAGGTCCTCACTACCGGGCGCA 
GGAGGGTGAGCGTTATTGGTCGGCAGCCTTCTGGGCAGACCITGACCTCGTGGGCT 
AAAATATTTATTTTTTTTAAGTATTTAGGTT^ 

TATCCACTTTGCACAGCTCTCCGGTCTCTCTCTCTCTACAAACTCCCACTTGTC 
ACTATCTTGGTGAATTTTTTTTTCCTAGCC 

TCTTCCTAGTTTTCTCCTCCCAGGAACTGGGCCAACTCACCTGA 

TACTTCITTTGCrCITAGCTGTCTGCT 

AAAATAAAAATGGCCATTTGCTTTTTCACCAGATTTGCT 

AGCAAAATAATTTTAAACAAAGGTTGAGATGTAAAAGGTATTAAATTGATGTT 
AGAAATTACACCCAAAGAGGTATTTATCTTTACITr^ 
TGATTTGTACTGAAAAATGGTAATTGTTGCTAA^ 
TTATTTTTGACAGTGTTGAAAATGTTC^ 

CCAGGAGACAGTTCAAGAAAGCTTCAAACTGCATGATTCATGCCAATTAGCAATTGACTGTCA 
TTCCITGTCACTGGTAGACCAAAATAAAACCAGCT 

ATGGATCCTGGAGGATGCCCAATTAGGGCCTAGCCTTAATCAGGTCCTCAGAGAATTTCT 

TCAGAGAGGCCTTTTGGAATGTGGCCCCTGAACAAGAATTGGAAGCTGCCCTGCCCATGGGAGCT 

GGTTAGAAATGCAGAATCCTAGGCTCCACCCCATCCAGTTCATGAGAATCTATATTTAACAAGATC 

TGCAGGGGGTGTGTCTGCTCAGTAATTTGAGGACAACCATTCCAGACTGCTTCCAATTT^ 

TACATGAAATATAGATCAGTTATAAGTAGCAGGCCAAGTCAGGCCCTTATTTTCAAGAAACTGAG 

GAATTTTCTTTGTGTAGCTTTGCTCTTTGGTAGAAAAGGCT 

CACAGGGTCTGCAAGGTCTTTGGTTCAGCTAAGCTAGGAATGAAATCCT 

TAAATGTATCATAGAAATGTAACTTTTGTAAGACAAAGGTTTT 

ATATTTGTACATAGTTATTTATTTAT^^ 
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ATCACTTGTACAAAATAAACAAATAACAATGTGAAAAAAAAAAAAA^ 
AAAAAAAAA 
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